Detection of XBP-1 mRNA splicing
XBP-1 mRNA splicing was detected by RT-PCR analysis. RNA extraction and cDNA synthesis were as described elsewhere. 3 Both un-spliced and spliced XBP-1 products were amplified with the specific primers XBP-1 (XBP1f: 5'-CCTTGTAGTTGAGAACCAGG-3' and XBP1r: 5'-GGGGCTTGGTATATATGTGG-3') which give expected sizes of 442 and 416 bp, respectively. First strand cDNA templates were denatured at 94°C, 10 secs, annealed at 55°C, 20 secs and extended at 72°C, 30 secs for 30 cycles. PCR products were separated on 2% agarose gels by electrophoresis and bands visualized by ethidium bromide staining.
Quantitative and semi-quantitative UPR transcript analysis
At appropriate time points, 1 μg of RNA was extracted from normal and thalassemic erythroblasts using Trizol (Molecular Research Center, Cincinnati, OH) and first-strand cDNA was synthesized using an oligo-(dT)17 primer and the AMV RT cDNA synthesis kit (Promega, Madison, WI). Quantitative real time RT-PCR (qRT-PCR) was performed based on the SYBR green technique to detect the expression of four UPR associated gene transcripts (ERdj4, EDEM, CHOP, and GRP78). PCR amplification reaction was performed using SYBR green master mix reaction containing 2X master mix, dNTP, Taq polymerase, MgCl2 (iQ TM SYBR ® GREEN Supermix; Bio-Rad, Hercules, CA), and primers. First strand cDNA templates were denatured at 94°C, 10 secs, annealed at 55°C, 30 secs and extended at 72°C, 40 secs for 45 cycles. The primer sequences used are ERdj4 (ERdj4f: 5'-TTA-GAAATGGCTACTCCCCAGTCA-3' and ERdj4r: 5'CTGTCCT-GAACAGTCAGTGTATGTAG-3') EDEM-1 (EDEM-1f: GCCTC-CTTTCTGCTCACAGAATAATAA-3' and EDEM-1r: 5'-CTC-CTTCTCCTTCATTGCAGGCT-3"), CHOP (CHOPf: CAGAACCAGCAGAGGTCACA-3' and CHOPr: 5-CCAATTGTTCATGCTTGGTG-3'), GRP78 (GRP78f: 5'-GTATTGAAACTGTAGGAGGTGTC -3' and GRP78r: 5'-TAT-TACAGCACTAGCAGATCAG -3') and Actin (Actf: 5'-GAAGAT-GACCCAGATCATGT-3' and Actr: 5'-ATCTCTTGCTC-GAAGTCCAG-3'). The expression levels of four gene transcripts were normalized against actin. The 2 DDCT method was used to calculate relative changes in gene expression. A standard curve of each gene was constructed using the threshold cycle CT versus ten-fold serial dilutions of cDNA (1:2, 1:20, and 1:200) to evaluate the efficiency of the amplification. The specificity of the reaction is given by detection of the melting curve of the amplification products immediately after the last reaction cycle. PCRs were performed in the iQ5 Real-Time PCR Detection System (Bio-Rad, Hercules, CA). Additionally, semi-quantitative RT-PCR analysis was performed to provide visual confirmation of the expression of the four UPR-associated genes using the same sets of primers and PCR profile as used for the real time RT-PCR. PCR conditions were optimized for amplification in the exponential phase and PCR products were separated on 2% agarose gels by electrophoresis and visualized by ethidium bromide staining.
Western blot analysis
Western analysis was undertaken as described previously 1 using the following primary antibodies: a rabbit anti-phospho eIF2a polyclonal antibody (#9721; Cell Signaling Technologies, Beverly, MA), a rabbit anti-eIF2a polyclonal antibody (#9702; Cell Signaling Technologies, Beverly, MA), a rabbit anti-GRP78 polyclonal antibody (sc-13968; Santa Cruz Biotechnology, Santa Cruz, CA) and a goat anti-actin polyclonal antibody (sc-1616; Santa Cruz Biotechnology, Santa Cruz, CA). Secondary antibodies used were a horseradish peroxidase (HRP)-conjugated goat anti-rabbit IgG (1:2000) and a horseradish peroxidase (HRP)-conjugated rabbit anti-goat IgG (1:3000) (both from Pierce, Rockford, IL, USA). Detection of signal was performed using the Enhanced Chemiluminescense Plus system (ECL plus; GE Healthcare, Buckinghamshire, UK) following the manufacturer's guideline.
Indirect immunofluorescence and confocal imaging
Approximately 2.5¥10 4 erythroblasts from normal controls or bthalassemia/Hb E patients grown under normal conditions or serum Flow cytometry for erythroid marker expression and apoptosis detection 1¥10 5 erythroblasts derived from normal and thalassemic patients were used to determine the state of erythroid differentiation, as well as the degree of apoptosis induction in day 10 erythroblasts in either normal medium or treated medium as appropriate. To assess erythroid differentiation, cells were stained with an Allophycocyanin (APC)-conjugated monoclonal mouse anti-human Glycopholin A (CD235a) antibody (BD Bioscience, Pharmingen, San Diego, CA) and a fluorescein isothiocyanate (FITC)-conjugated monoclonal mouse anti-human transferrin receptor (CD71) (BD Bioscience, Pharmingen, San Diego, CA) antibody. To assess the induction of apoptosis, cells were incubated with FITC-conjugated Annexin V and subsequently stained with propidium iodide (PI) using the ApoAlert ® apoptosis kit (Clontech, Mountain View, CA). Fluorescence signals were detected using a FACSCalibur flow cytometer (BD Bioscience, San Jose, CA).
Intracellular calcium measurement

3¥10
5 erythroblasts obtained from normal healthy donors and thalassemic patients were used to determine intracellular calcium levels as described elsewhere. 
